U.S. Application No. 09/761 ,743 

Amendment to the Claims : 

This listing of claims will replace all prior versions, and listings, of claims in the 
application: 

Listing of Claims : 

1 . (currently amended) A multidimensional crossbar network in which a 
plurality of processor nodes logically, multidimensionally arranged are connected to 
each other via a plurality of crossbar switches classified into first, second and third 
crossbar switches . 

wherein said plurality of processor nodes are divided into a plurality of oroups 
and connected, group bv oroup. to the first crossbar switches of distributed 
exchanoer type, and a switching device conn e ct e d to f i rst and second crossbar 
sw i tch e s and a th i rd crossbar sw i tch is provided on each packet transmission path 
connecting the first and second crossbar switche s, and by th e switch i ng dov i c e ,^ 
as to exchange a packet is exchang e d among the first, second, and third crossbar 
switches, and to perform interface conversion for performing packet communication 
by a light signal with any of the crossbar switche s i s perform e d . 

2. (currently amended) A multidimensional crossbar network having a 
plurality of X, Y, and Z axis crossbar switches for connecting a plurality of processor 
nodes logically, multidimensionally arranged to each other. 
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wherein said plurality of processor nodes are divided into a plurality of croups 
and connected, group by croup, to a plurality of X axis crossbar switches of 
distributed exchanger type, a switching device for selectively transferring reception 
packets from one of the X axis and Y axis crossbar switches to one of t he Z axis 
crossbar switeh -switches is provided on each packet transmission path between the 
X axis crossbar switch and the Y axis crossbar switch , said switching device 
performinc interface conversion for performing packet communication bv a light 
signal with any of the crossbar switches . 

3. (currently amended) The multidimensional crossbar network according to 
claim 2, wherein the switching device comprises: 

a first input/output port for communicating packets with one of input/output 
ports of the X axis crossbar switch; 

a second input/output port for communicating packets with one of input/output 
ports of the Y axis crossbar switch; 

a third input/output port for communicating packets with an optical module 
including a light-emitting element and a light-receiving element; and 

interface conversion means for performing interface conversion of a 
transmission and reception packet between the first and second input/output ports 
and the third input/output port, 
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wherein a part of a packet transmission path between the Y axis crossbar 
switch and the Z axis crossbar switch is made by an optical fiber coupled to the 
optical module. 

4. (currently amended) The multidimensional crossbar network according to 
c l a i m 2 claim 3 , wherein the interface conversion means processes a packet 
transmitted or received by the first and second input/output ports and a packet 
transmitted or received by the third input/output port with different sync clocks 
independent of each other. 

5. (original) The multidimensional crossbar network according to claim 3, 
wherein the interface conversion means processes a packet transmitted or received 
by the first and second input/output ports and a packet transmitted or received by the 
third input/output port with different sync clocks independent of each other. 

6. (currently amended) A multidimensional crossbar network comprised of 
first and second crossbar networks in each of which a plurality of processor nodes 
multidimensionally arranged are connected to each other via a plurality of X, Y, and 
Z axis crossbar switches, wherein each of said crossbar networks comprises: 

a plurality of X axis crossbar switches each f or performing packet exchange in 
the X axis direction among a plurality of processor nodes connected thereto and 
having the same Y, Z coordinate values in a three-dimensional coordinate system; 
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a plurality of Y axis crossbar switch groups for performing packet exchange in 
the Y axis direction among a plurality of X axis crossbar switches accommodating 
processor nodes having the same Z coordinate value in a three-dimensional 
coordinate system; and 

a plurality of Z axis crossbar switches for performing packet exchange in the Z 
axis direction between the plurality of Y axis crossbar switch groups, 

two Y axis crossbar switches in positions corresponding to each other in the 
first and second crossbar networks are coupled to each other via a plurality of 
switching LSIs disposed on each of packet paths between the Y axis crossbar 
switches and Z axis crossbar switches, and packet exchange between the first and 
second crossbar networks is performed by each of the switching LSIs . said switching 
LSIs performino interface conversion for performing packet communication by a licht 
signal with anv of the crossbar switches . 

7. (original) The multidimensional crossbar network according to claim 6, 
wherein each of the switching LSIs comprises: 

first and second input/output ports for communicating packets with the two Y 
axis crossbar switches; 

third and fourth input/output ports for communicating packets with first and 
second optical modules each having a light-emitting element and a light-receiving 
element; and 
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means for selectively outputxing reception packets from the first and second 
input/output ports to the other one of the first and second input/output ports or the 
third or fourth input/output port in accordance with header information, and 
transferring reception packets from the third and fourth input/output ports to the first 
and second input/output ports, respectively, and 

a part of a packet transmission path between each of the Y axis crossbar 
switches and each of the Z axis crossbar switches is made by an optical fiber 
coupled to each of the optical modules. 

8. (currently amended) A multidimensional crossbar network comprising: 

a plurality of X axis crossbar switches each for performing packet exchange in 

the X axis direction among a plurality of processor nodes connected thereto and 

having the same Y, Z coordinate values in a three-dimensional coordinate system; 
a plurality of Y axis crossbar switch groups for performing packet exchange in 

the Y axis direction among a plurality of X axis crossbar switches accommodating 

processor nodes having the same Z coordinate value in a three-dimensional 

coordinate system; and 

a plurality of Z axis crossbar switching means for performing packet exchange 

in the Z axis direction between the plurality of Y axis crossbar switch groups, wherein 
each of the Z axis crossbar switching means comprises: 
a first group of switching LSIs each having a first input/output port group 

connected to input/output ports in corresponding X axis coordination positions of a 
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plurality of Y axis crossbar switches having the same X axis coordinate value in a 
three-dimensional coordinate system, and a second input/output port group 
connected to a plurality of optical modules each including a light-emitting element 
and a light-receiving element; 

a second group of switching LSIs each having a first input/output port group 
connected to input/output ports in corresponding X axis coordinate positions in other 
plurality of Y axis crossbar switches having the same X axis coordinate value in a 
three-dimensional coordinate system, and a second input/output port group 
connected to a plurality of optical modules each including a light-emitting element 
and a light-receiving element; and 

a plurality of pairs of optical fibers coupled between the second input/output 
port group in the first group of switching LSIs and the second input/output port group 
in the second group of switching LSIs via optical modules , all said switchino LSIs 
performino interface conversion for performinQ packet communication bv a light 
sional with any of the crossbar switches . 

9. (currently amended) An L x M x N multidimensional parallel computer 
system comprising: 

a plurality of X axis boards each accommodating L processor nodes and an X 
axis crossbar switch connected to the L processor nodes and having L external 
input/output ports; 
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a plurality of Y axis boards each accommodating a Y axis crossbar switch 
including M input/output ports and a plurality of switching LSIs connected to the 
input/output ports of the Y axis crossbar switch, each of said switching LSIs having 
external input/output ports for connection to the X axis crossbar switch and 
input/output ports for connection to an optical module for transmitting and receiving a 
light sicnal . and performing interface conversion for performing packet 
communication by a light signal with any of the crossbar switches : 

a plurality of Z axis boards each accommodating a Z axis crossbar switch 
having N input/output ports and a plurality of interface conversion LSIs connected to 
the input/output ports of the Z axis crossbar switch, each of said interface conversion 
LSIs having input/output ports for connection to an optical module for transmitting 
and receiving a light signal and performing interface conversion for performing 
packet communication by the light signal with any of the crossbar switches : 

a plurality of electric signal lines connecting the external input/output ports of 
the X axis crossbar switch and the external input/output ports on the Y axis board; 
and 

a light signal line connecting the optical module for transmitting/receiving a 
light signal on the Y axis board and the optical module for transmitting/receiving a 
light signal on the Z axis board. 
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